Enhancement of TRAIL/Apo2L-mediated apoptosis by adriamycin through inducing DR4 and DR5 in renal cell carcinoma cells.
Renal cell carcinoma (RCC) is one of the most drug-resistant malignancies in humans. We show that adriamycin (ADR) and TNF-related apoptosis-inducing ligand (TRAIL)/Apo2L have a synergistic cytotoxic effect against RCC cells. This synergistic cytotoxicity was obtained in ACHN, A704, Caki-1 and Caki-2 human RCC cell lines and freshly derived RCC cells from 6 patients. This synergistic effect, however, was not achieved in 5 samples of freshly isolated normal kidney cells. We further explored the mechanisms underlying this synergistic effect and found that the synergistic cytotoxicity of TRAIL/Apo2L and ADR was realized by inducing apoptosis. Sequential treatment with ADR followed by TRAIL/Apo2L induced significantly more cytotoxicity than the reverse treatment. ADR increased the expression of DR4 and DR5 in RCC cells, but not in the normal kidney cells. Furthermore, the synergistic cytotoxicity was significantly inhibited by DR4:Fc and DR5:Fc fusion proteins, which inhibit TRAIL/Apo2L-mediated apoptosis. In addition, caspase activity assays and treatment of caspase inhibitors demonstrated that the combination treatment with ADR and TRAIL/Apo2L activated caspase cascade, including caspase-9, -8, -6 and -3, which were the downstream molecules of death receptors. These findings indicate that ADR sensitizes RCC cells to TRAIL/Apo2L-mediated apoptosis through induction of DR4 and DR5, suggesting that the combination therapy of TRAIL/Apo2L and ADR might be effective for RCC therapy.